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(57) ABSTRACT 

Atelescopic lens system includes a positive ?rst lens group, 
and a positive second lens group. The ?rst lens group 
includes cemented lens elements having a positive lens 
element and a negative lens element. The second lens group 
includes cemented lens elements having a positive lens 
element and a negative lens element. The telescopic lens 
system satis?es the following condition: 

Wherein 

Z|S1I| designates the total sum of the absolute values of 
the spherical aberration coef?cients (Seidel coef? 
cients) of the ?rst lens group, and 

Z|S1| designates the total sum of the absolute values of 
the spherical aberration coef?cients (Seidel coef? 

G02B 9/04 cients) of the entire telescopic lens system. 
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TELESCOPIC LENS SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a telescopic lens 
system, and in particular, relates to a telescopic lens system 
applied to a video camera or a digital camera and the like. 

[0003] 2. Description of the Prior Art 

[0004] As an optical system used as a telescopic lens 
system, a PetZval-type optical system, including a positive 
?rst lens group constituted by a combination of a positive 
lens element and a negative lens element, and a positive 
second lens group also constituted by a combination of a 
positive lens element and a negative lens element, is knoWn 
in the art. 

[0005] In this PetZval-type optical system, in each of the 
?rst and second lens groups, by providing a positive lens 
element With a strong converging function and a negative 
lens element With a strong diverging function, spherical 
aberration and chromatic aberration can be cancelled out, so 
that optimum optical performance can be obtained. 

[0006] HoWever, in a conventional PetZval-type optical 
system, it is necessary to correctly align the optical aXes of 
the positive and negative lens elements of the ?rst and 
second lens groups. This is because if the tWo optical aXes 
thereof are even slightly out of alignment, aberrations, such 
as axial coma, etc., largely occur. In particular, in video 
cameras and digital cameras, miniaturiZation of the image 
pick-up device has further increased, and higher de?nition 
thereof is being achieved. Therefore higher optical perfor 
mance is required to the optical system, so that higher 
precision is necessary for the manufacturing process of 
video and digital cameras. As a result, the cost thereof 
increases. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides a PetZval-type tele 
scopic lens system Which has an f-number of about 4, and 
(ii) a half angle-of-vieW of about 4 degrees; and Which (iii) 
is constituted by about four lens elements, (iv) is free from 
optical deterioration caused by decentration of lens ele 
ments, (v) is produced at a loW cost, and (vi) has optimum 
optical performance. 

[0008] The present invention is devised based on the 
conception that by cementing the positive lens element and 
the negative lens element of the ?rst lens group in a 
PetZval-type telescopic lens system, the optical aXes of the 
positive and negative lens elements are prevented from 
being out of alignment, and the correcting of spherical 
aberration, Which is considered to be important to attain 
preferable optical performance, is intensively performed by 
the ?rst lens group, so that occurrences of aberrations can be 
reduced. 

[0009] According to an aspect of the present invention, 
there is provided a telescopic lens system including a 
positive ?rst lens group, and a positive second lens group, in 
this order from the object. The ?rst lens group includes 
cemented lens elements having a positive lens element and 
a negative lens element. The second lens group includes 
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cemented lens elements having a positive lens element and 
a negative lens element. The telescopic lens system satis?es 
the folloWing condition: 

[0011] Z|S1I| designates the total sum of the absolute 
values of the spherical aberration coef?cients (Seidel 
coef?cients) of the ?rst lens group, and 

[0012] Z|S1| designates the total sum of the absolute 
values of the spherical aberration coef?cients (Seidel 
coef?cients) of the entire telescopic lens system. 

[0013] The telescopic lens system according to the present 
invention preferably satis?es the folloWing conditions: 

O<ES1/2S1I<3.5 (2) 
2O<vlp—vIn (3) 

[0014] Wherein 

[0015] 2S1 designates the total sum of the spherical 
aberration coef?cients (Seidel coef?cients) of the 
entire telescopic lens system; 

[0016] 2S1I designates the total sum of the spherical 
aberration coef?cients (Seidel coef?cients) of said 
positive ?rst lens group; 

[0017] vIp designates the Abbe number of the positive 
lens element of the positive ?rst lens group, and 

[0018] vIn designates the Abbe number of the nega 
tive lens element of the positive ?rst lens group. 

[0019] The telescopic lens system according to the present 
invention preferably satis?es the folloWing condition: 

—1<EPH/EP<O (4) 

[0020] Wherein 

[0021] ZPH designates the PetZval Sum of the posi 
tive second lens group; and 

[0022] 2P designates the PetZval Sum of the entire 
telescopic lens system. 

[0023] The telescopic lens system according to the present 
invention can satisfy the folloWing condition: 

—O.2<ES2/2S2H<O (5) 

[0024] Wherein 

[0025] 2S2 designates the total sum of the coma 
coef?cients (Seidel coef?cients) of the entire tele 
scopic lens system; and 

[0026] 2S2II designates the total sum of the coma 
coef?cients (Seidel coef?cients) of the positive sec 
ond lens group. 

[0027] The telescopic lens system according to the present 
invention preferably satis?es the folloWing conditions: 

O.5<f/fI<O.9 (6) 
0.15<DI,H/f<0.7 (7) 

[0028] Wherein 

[0029] f designates the focal length of the entire 
telescopic lens system; 
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[0030] fI designates the focal length of the positive 
?rst lens group, and 

[0031] DI_II designates the distance betWeen the posi 
tive ?rst lens group and the positive second lens 
group. 

[0032] The telescopic lens system according to the present 
invention can satisfy the folloWing condition: 

1 <ACI/ACH (8) 

[0033] Wherein 

[0034] ACI designates the total sum of the absolute 
values of the reciprocal of the product of the focal 
length and the Abbe number (|1/(?*vi)|) of each lens 
elements in the positive ?rst lens group; and 

[0035] ACII designates the total sum of the absolute 
values of the reciprocal of the product of the focal 
lengths and the Abbe number(|1/(?*vi)|) of each 0 
lens elements in the positive second lens group. 

[0036] The present disclosure relates to subject matter 
contained in Japanese Patent Application No. 2001-300479 
(?led on Sep. 28, 2001) Which is expressly incorporated 
herein in its entirety. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] The present invention Will be discussed beloW in 
detail With reference to the accompanying draWings, in 
Which: 

[0038] FIG. 1 is a lens arrangement of a telescopic lens 
system, according to a ?rst embodiment of the present 
invention; 
[0039] FIGS. 2A, 2B, 2C and 2D shoW aberrations 
occurred in the lens arrangement shoWn in FIG. 1 When an 
object at an in?nite distance is in an in-focus state; 

[0040] FIG. 3 is a lens arrangement of a telescopic lens 
system, according to a second embodiment of the present 
invention; 
[0041] FIGS. 4A, 4B, 4C and 4D shoW aberrations 
occurred in the lens arrangement shoWn in FIG. 3 When an 
object at an in?nite distance is in an in-focus state; 

[0042] FIG. 5 is a lens arrangement of a telescopic lens 
system, according to a third embodiment of the present 
invention; 
[0043] FIGS. 6A, 6B, 6C and 6D shoW aberrations 
occurred in the lens arrangement shoWn in FIG. 5 When an 
object at an in?nite distance is in an in-focus state; 

[0044] FIG. 7 is a lens arrangement of a telescopic lens 
system, according to a fourth embodiment of the present 
invention; 
[0045] FIGS. 8A, 8B, 8C and 8D shoW aberrations 
occurred in the lens arrangement shoWn in FIG. 7 When an 
object at an in?nite distance is in an in-focus state; 

[0046] FIG. 9 is a lens arrangement of a telescopic lens 
system, according to a ?fth embodiment of the present 
invention; and 

[0047] FIGS. 10A, 10B, 10C and 10D shoW aberrations 
occurred in the lens arrangement shoWn in FIG. 9 When an 
object at an in?nite distance is in an in-focus state. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0048] FIG. 1 is a lens arrangement of a telescopic lens 
system according to the of the ?rst embodiment of the 
present invention, in Which the telescopic lens system is 
applied to a digital camera Which uses a CCD as an image 
pick-up device. 

[0049] The telescopic lens system includes a positive ?rst 
lens group 1 constituted by cemented lens element having a 
positive ?rst lens element 11 and a negative second lens 
element 12, and a positive second lens group 2 constituted 
by a positive third lens element 21 and a negative fourth lens 
element 22, in this order from the object. A ?lter 3 (shoWn 
as a single element in FIGS. 1, 3, 5, 7 and 9) including a 
loW-pass ?lter, an infrared-cut ?lter and the like is provided 
on the image-side of the fourth lens element 22. Further 
more, a cover glass 4 of the image pick-up device (CCD) is 
provided at the close vicinity of the image plane. 

[0050] When focusing is performed, either the optical 
system is moved in the optical aXis direction, or conversely, 
the image pick-up device (CCD) is moved With respect to 
the optical system, or each lens group can be individually 
moved. Furthermore, in the case Where a diaphragm is 
provided, it is desirable to provide the diaphragm in the 
close vicinity of the second lens group 2. 

[0051] Each of conditions (1) through (8) Will be 
eXplained. Here, note that the ?lter 3 and the glass cover 4 
are not considered in the folloWing explanations. 

[0052] Condition (1) is for preventing optical deterioration 
of the positive ?rst lens group due to being out of alignment 
of the optical aXes of the positive and negative lens groups 
by intensively correcting spherical aberration through the 
positive ?rst lens group constituted by the positive and 
negative lens elements Which are cemented to each other. 

[0053] If Z|S1I|/Z|S1| eXceeds the loWer limit of condition 
(1), a lens group other than the positive lens group 1 
constituted by the cemented lens elements (i.e., the lens 
elements of the second lens group 2) has to largely bear the 
burden to correct spherical aberration. Consequently, aber 
rations, such as aXial coma and the like, due to being out of 
alignment of the optical aXes become larger, so that prefer 
able optical performance cannot be attained. 

[0054] Condition (2) is for alloWing the positive ?rst lens 
group 1, Which intensively corrects spherical aberration 
according to condition (1), to correct spherical aberration in 
a Well balanced manner With respect to the entire telescopic 
lens system, and for obtaining preferable optical perfor 
mance. 

[0055] If ZS1/ZS1I eXceeds the loWer limit of condition 
(2), higher order spherical aberration occurs since spherical 
aberration occurred in either the positive ?rst lens group or 
the positive second lens group is overcorrected. 

[0056] If ZS1/ZS1I eXceeds the upper limit of condition 
(2), spherical aberration Which is overcorrected in the posi 
tive second lens group 2 cannot suf?ciently be corrected by 
the positive ?rst lens group 1, so that preferable optical 
performance cannot be attained. 

[0057] Condition (3) is for suitably correcting chromatic 
aberration by setting a larger difference betWeen the Abbe 
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numbers of the positive lens element 11 and the negative 
lens element 12 in the positive ?rst lens group 1, Which 
contribute to the correcting of chromatic aberration. 

[0058] If an attempt is made to satisfy condition (1) so that 
the correcting of spherical aberration is intensively per 
formed by the positive ?rst lens group 1, there is a need to 
reduce the poWer of the positive lens element and that of the 
negative lens element in the positive ?rst lens group 1. If an 
attempt is further made to suitably correct chromatic aber 
ration at the same time, the difference betWeen the Abbe 
numbers of the positive lens element 11 and the negative 
lens element 12 of the positive ?rst lens group 1 has to be 
made larger to the extent of satisfying condition 

[0059] If vIp—vIn exceeds the loWer limit of condition (3), 
chromatic aberrations cannot be corrected adequately. 

[0060] Condition (4) is for correcting ?eld curvature in the 
positive second lens group 2 so that preferable optical 
performance can be attained. 

[0061] If an attempt is made to correct spherical aberration 
and chromatic aberration at the same time by the positive 
?rst lens group 1 constituted by the cemented lens elements, 
the PetZval Sum of the ?rst lens group 1 inevitably increases 
in the positive direction, so that ?eld curvature increases, 
and the quality of an image at the peripheral portion dete 
riorates. Therefore it is necessary to adequately provide a 
negative PetZval Sum to the second lens group 2 in order to 
correct ?eld curvature. 

[0062] If ZPH/ZP exceeds the loWer limit of condition (4), 
the negative PetZval Sum of the second lens group 2 
becomes excessive. Accordingly, the ?eld curvature is over 
corrected, and the quality of an image at the peripheral 
portion deteriorates. 

[0063] If ZPH/ZP exceeds the upper limit of condition (4), 
?eld curvature cannot be adequately corrected by the second 
lens group 2, and the quality of an image at the peripheral 
portion deteriorates. 

[0064] Condition (5) is for correcting coma in the positive 
second lens group 2 to attain preferable optical performance. 
Since positive coma occurs in the positive ?rst lens group 1 
constituted by the cemented lens elements, the second lens 
group 2 needs to have a function to appropriately correct 
coma. 

[0065] If ZS2/ZS2II exceeds the loWer limit of condition 
(5), coma occurred in the second lens group 2 is overcor 
rected, so that the quality of an image at the peripheral 
portion deteriorates. 

[0066] If ZS2/ZS2II exceeds the upper limit of condition 
(5), coma occurred in the second lens group 2 cannot be 
adequately corrected, so that the quality of an image at the 
peripheral portion deteriorates. 

[0067] Condition (6) is for providing an adequate poWer to 
the ?rst lens group 1 to attain preferable optical performance 
and prevent the telescopic lens system from being made 
lager. 

[0068] If f/fI exceeds the loWer limit of condition (6), the 
focal length of the ?rst lens group 1 becomes too long (i.e., 
the poWer thereof becomes too Weak). Consequently, the 
overall length of the telescopic lens system becomes too 
long, and at the same time, the positive poWer of the second 
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lens group 2 becomes too strong, so that the negative PetZval 
Sum Which is determined according to condition (4) cannot 
be attained. Furthermore, ?eld curvature cannot be cor 
rected, and the quality of an image at the peripheral portion 
deteriorates. 

[0069] If f/fI exceeds the upper limit of condition (6), the 
poWer of the ?rst lens group 1 becomes too strong, so that 
coma occurs excessively, and the quality of an image at the 
peripheral portion deteriorates. 

[0070] Condition (7) speci?es the distance betWeen the 
positive ?rst lens group 1 in Which the poWer thereof is 
determined by condition (6) and the positive second lens 
group 2 for the purpose of attaining preferable optical 
performance and preventing the telescopic lens system from 
being made larger. 

[0071] If DUI/f exceeds the loWer limit of condition (7), 
the positive second lens group 2 approaches too close to the 
positive ?rst lens group 1. As a result, negative coma 
excessively occurs in the positive second lens group 2, and 
the quality of an image at the peripheral portion deteriorates. 

[0072] If DUI/f exceeds the upper limit of condition (7), 
the second lens group 2 approaches too close to the image 
plane. As a result, the overall length of the telescopic lens 
system becomes too long, and coma occurred in the positive 
second lens group 2 cannot be corrected, so that the quality 
of an image at the peripheral portion deteriorates. 

[0073] Condition (8) is for loWering precision to be 
required to a lens frame by intensively performing the 
correcting of chromatic aberration in the positive ?rst lens 
group 1. This means that a portion to Which higher precision 
is required is only the positive ?rst lens group 1 constituted 
by the cemented lens elements, While precision required to 
the lens frame is loWered, and manufacturing costs thereof 
decrease. 

[0074] If ACI/ACII exceeds the loWer limit of condition 
(8), precision on the lens-frame required to the positive 
second lens group 2 has also to be made higher, as required 
to the lens frame of the positive ?rst lens group 1. Conse 
quently, manufacturing costs thereof increase. 

[0075] Speci?c numerical data of the embodiments Will be 
described hereinafter. In the diagrams of chromatic aberra 
tion (axial chromatic aberration) represented by spherical 
aberration, the solid line and the tWo types of dotted lines 
respectively indicate spherical aberrations With respect to 
the d, g and C lines. Also, in the diagrams of lateral 
chromatic aberration, the tWo types of dotted lines respec 
tively indicate magni?cation With respect to the g and C 
lines; hoWever, the d line as the base line coincides With the 
ordinate. S designates the sagittal image, and M designates 
the meridional image. In the tables, FNO designates the 
f-number, f designates the focal length of the entire Zoom 
lens system, fB designates the back focal distance, W des 
ignates the incident angle (°), R designates the radius of 
curvature, D designates the lens-element thickness or dis 
tance betWeen lens elements, Nd designates the refractive 
index of the d-line, and vd designates the Abbe number. 

[0076] Embodiment 1 

[0077] FIG. 1 is a lens arrangement of a telescopic lens 
system, according to the ?rst embodiment of the present 
invention. FIGS. 2A through 2D shoW aberrations occurred 
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in the lens arrangement shown in FIG. 1 When an object at 
an in?nite distance is in an in-focus state. Table 1 shoWs the 
numerical data of the ?rst embodiment. 

TABLE 1 

FN0 = 1:4 0 
f = 10.00 

W = 4.4 

FB = 0.14 

NO. R D Nd vd 

1 5 619 0.620 1.51633 64.1 
2 -5.738 0 323 1.62004 36.3 
3 372.732 2.695 — — 

4 2 958 0.404 1.56384 60.7 
5 7.315 0.539 — — 

6 2.911 0.323 1.59551 39.2 
7 1.752 3.390 — — 

8 m 0.674 1.51633 64.1 
9 00 1.348 _ _ 

10 m 0.270 1.51633 64.1 
11 w _ _ _ 

Embodiment 2 

[0078] FIG. 3 is a lens arrangement of a telescopic lens 
system, according to the second embodiment of the present 
invention. FIGS. 4A through 4D shoW aberrations occurred 
in the lens arrangement shoWn in FIG. 3 When an object at 
an in?nite distance is in an in-focus state. Table 2 shoWs the 
numerical data of the second embodiment. 

TABLE 2 

FN0 = 1:40 
f = 10.00 

W = 4.6 

FB = 0.14 

NO. R D Nd vd 

1 5 113 0.619 1.48749 70.2 
2 -4.273 0.323 1.54814 45.8 
3 71.749 2.692 — — 

4 2 645 0.404 1.51633 64.1 
5 7.516 0.133 — — 

6 3.030 0 323 1.58144 40.7 
7 1.750 3.899 — — 

8 m 0.673 1.51633 64.1 
9 00 1.346 _ _ 

10 m 0.269 1.51633 64.1 
11 w — — — 

Embodiment 3 

[0079] FIG. 5 is a lens arrangement of a telescopic lens 
system, according to the third embodiment of the present 
invention. FIGS. 6A through 6D shoW aberrations occurred 
in the lens arrangement shoWn in FIG. 5 When an object at 
an in?nite distance is in an in-focus state. Table 3 shoWs the 
numerical data of the third embodiment. 
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TABLE 3-continued 

TABLE 3 

FNO = 1.4 0 
f = 10.00 

W = 4.4 

FB = 0.14 

No. R D Nd vd 

1 5.222 0.620 1.49700 81.6 
2 -4.522 0.323 1.54072 47.2 
3 32.078 2.460 — — 

4 3 171 0.404 1.58913 61.2 
5 6 525 0.539 — — 

6 2 692 0.404 1.56732 42.8 
7 1 751 3.529 — — 

8 m 0.673 1.51633 64.1 
9 m 1.347 — — 

10 m 0.269 1.51633 64.1 
11 w — — — 

Embodiment 4 

[0080] FIG. 7 is a lens arrangement of a telescopic lens 
system, according to the fourth embodiment of the present 
invention. FIGS. 8A through 8D shoW aberrations occurred 
in the lens arrangement shoWn in FIG. 7 When an object at 
an in?nite distance is in an in-focus state. Table 4 shoWs the 
numerical data of the fourth embodiment. 

TABLE 4 

FN0 = 1:40 
f = 10.00 

W = 3.6 

FB = 0.10 

NO. R D Nd vd 

1 5 003 0.553 1.51633 64.1 
2 -6.070 0.298 1.62004 36.3 
3 110.616 3.380 — — 

4 2 886 0.340 1.51633 64.1 
5 5.211 0.195 — — 

6 2 415 0.319 1.62004 36.3 
7 1.736 3.751 — — 

8 m 0.531 1.51633 64.1 
9 m 1.063 — — 

10 m 0.213 1.51633 64.1 
11 w _ _ _ 

Embodiment 5 

[0081] FIG. 9 is a lens arrangement of a telescopic lens 
system, according to the ?fth embodiment of the present 
invention. FIGS. 10A through 10D shoW aberrations 
occurred in the lens arrangement shoWn in FIG. 9 When an 
object at an in?nite distance is in an in-focus state. Table 5 
shoWs the numerical data of the ?fth embodiment. 

TABLE 5 

f = 10.00 

W = 3.6 

FB = 0.11 

NO. R D Nd vd 

1 4.935 0.595 1.49700 81.6 
2 -3.592 0.298 1.51742 52.4 
3 22.780 2.808 — — 

4 2.831 0.340 1.51633 64.1 
5 4.547 0.425 — — 

6 2.021 0.319 1.62004 36.3 
7 1.576 4.026 — — 

8 m 0.531 1.51633 64.1 
9 m 1.063 — — 

10 m 0.213 1.51633 64.1 
11 w — — — 
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[0082] The numerical values of each condition of each 
embodiment are shown in Table 6. 

TABLE 6 

Embod. 1 Embod. 2 Embod. 3 Embod. 4 Embod. 5 

Cond. (1) 0.738 0.655 0.729 0.852 0.652 
Cond. (2) 2.669 2.220 0.690 0.463 0.402 
Cond. (3) 27.8 24.4 34.4 27.8 29.2 
Cond. (4) —0.306 —0.112 —0.335 —0.193 —0.194 
Cond. (5) —0.087 —0.038 —0.091 —0.084 —0.163 
Cond. (6) 0.729 0.745 0.700 0.815 0.739 
Cond. (7) 0.269 0.269 0.246 0.338 0.281 
Cond. (8) 1.156 1.142 1.387 1.638 2.105 
E|S1I| 2.811 3.387 2.642 3.381 2.738 
E|S1| 3.809 5.171 3.622 3.968 4.202 
251 0.370 0.437 0.399 0.321 0.409 
2S1I 0.139 0.197 0.579 0.693 1.018 
EPH —0.122 —0.053 —0.122 —0.093 —0.081 
2P 0.400 0 477 0.363 0 483 0 417 
E52 0 061 0.034 0.074 0.071 0.133 
2S2II —0.695 —0.888 —0.820 —0.843 —0.817 
fI 13.714 13.422 14.286 12.276 13.537 
ACI 0.0058 0.0059 0.0054 0.0059 0.0061 
ACII 0.0050 0.0052 0.0039 0.0036 0.0029 

[0083] As can be understood from Table 6, each embodi 
ment satis?es each condition, and as can be understood from 
the aberration diagrams, the various aberrations are 
adequately corrected. 

[0084] Obvious changes may be made in the speci?c 
embodiments of the present invention described herein, such 
modi?cations being Within the spirit and scope of the 
invention claimed. It is indicated that all matter contained 
herein is illustrative and does not limit the scope of the 
present invention. 

What is claimed is: 
1. Atelescopic lens system comprising a positive ?rst lens 

group, and a positive second lens group, in this order from 
an object; 

Wherein said ?rst lens group comprises cemented lens 
elements comprising a positive lens element and a 
negative lens element; 

Wherein said second lens group comprises cemented lens 
elements comprising a positive lens element and a 
negative lens element; and 

Wherein said telescopic lens system satis?es the folloWing 
condition: 

0.6<E|S1I|/2|S1| 
Wherein 

Z|S1I| designates the total sum of the absolute values of 
the spherical aberration coefficients (Seidel coef? 
cients) of said positive ?rst lens group; and 

Z|S1| designates the total sum of the absolute values of the 
spherical aberration coef?cients (Seidel coefficients) of 
the entire telescopic lens system. 

2. The telescopic lens system according to claim 1, 
satisfying the folloWing conditions: 
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Wherein 

2S1 designates the total sum of the spherical aberration 
coef?cients (Seidel coefficients) of the entire telescopic 
lens system; 

2S1I designates the total sum of the spherical aberration 
coef?cients (Seidel coef?cients) of said positive ?rst 
lens group; 

vIp designates the Abbe number of said positive lens 
element of said positive ?rst lens group, and 

vIn designates the Abbe number of said negative lens 
element of said positive ?rst lens group. 

3. The telescopic lens system according to claim 1, 
satisfying the folloWing condition: 

Wherein 

ZPH designates the PetZval Sum of said positive second 
lens group; and 

KP designates the PetZval Sum of the entire telescopic 
lens system. 

4. The telescopic lens system according to claim 1, 
satisfying the folloWing condition: 

Wherein 

2S2 designates the total sum of the coma coef?cients 
(Seidel coefficients) of the entire telescopic lens sys 
tem; and 

25211 designates the total sum of the coma coef?cients 
(Seidel coef?cients) of said positive second lens group. 

5. The telescopic lens system according to claim 1, 
satisfying the folloWing conditions: 

Wherein 

f designates the focal length of the entire telescopic lens 
system; 

fI designates the focal length of said positive ?rst lens 
group, and 

DI_II designates the distance betWeen said positive ?rst 
lens group and said positive second lens group. 

6. The telescopic lens system according to claim 1, 
satisfying the folloWing condition: 

1 <ACI/ACH 

Wherein 

ACI designates the total sum of the absolute values of the 
reciprocal of the product of the focal length and the 
Abbe number (|1/(?*vi)|) of each lens element in said 
positive ?rst lens group; and 

ACII designates the total sum of the absolute values of the 
reciprocal of the product of the focal lengths and the 
Abbe number (|1/(?*vi)|) of each lens element in said 
positive second lens group. 


